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SOLAR RADIATION INTENSITIES AT MOUNT WEATHER, 
VA., DURING APRIL,  MAY, AND JUNE,  1014. 

By HERBERT H. KIMBALL, Professor of Meteorology. 

[Dated Mount Weather, Va., July 16,1911.1 

I n  Table 1 are summmizecl the solar radiation meas- 
urements made a t  Mount Weather, Vn., with a Mnrvin 

rheliometer, during April, h+p and June, 1914. 
Kusurements have been made m t  the sun at approsi- 
mately the following zenith distnnces, whenever it was 
unobscuretl by cloutls: 50.7', 79.8", 78.7', 77.4', 75.7', 
73.6', 70.7', 66.fi0, 60.0°, and 48.3', with an additional 
observation as near noon as pos3ible, a t  which time the 
sun's zenith distance has varied from 33' in April to 
18' in June. 

For details relative to the standardization of the 
Marvin pyrheliometer, and the inter iolation of readings 

page 135 of the current volume of this C~EVIEW. 
Both the maximum and the m e ~ n  radiation inten4- 

ties measured in April and June, 1914, equal those of 
corresponding months in previous years, and eweecl 
those of 1913, and of June, 1913. From May 19 to May 
27, inclusive, the radiation intensitj was considernhly 
below the average, probably on account of the snioki- 
ness of the atmosphere, due to forest fires in States north 
and west of Virginia. Through the courtesy of the 
Chief of Forest Service we are able to quote the follow- 
ing from the manuscript report by IC. W. Woodward, 
Forest Inspector: 
On account of the long-continued dry weather the fire situation is 

very serious throughout the Southern Appalachians and While Noun- 
t a b s .  At the present time large fires are burning near Ciovernnieiit 
land in the White Top, Vnaka, and Smoky Mountain areas. Ordi- 
narily there would be no damage from fire in the Southern Appalach- 
ianA this season of the year, because normally the foliage i~ completely 
out by this time. Rut,  in moRt cases, there has been no rain to speak 
of since the 1st of May. 

TABLE l .-Solar radiation intensities at Nount Weather, Fa. , during 

to the air masses given in tho heacina I of Table 1, see 

April, May, and June, 1914. 
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TABLE l.-Solnr radiation intensities at Mount weather, vi., during 
April, May, and JUILC, 1914-Continued. 
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TABLE 5.-Radktion inteiisities at Moitnt IITeath, Va., expressed in 
ecalc readings of the C'allendar horizontal recording pyrhelronietpr. 

Sun's zenith distance. 

Date. 
19.2' j 118.3' I W . 0 0  I a . 5 0  170.7' 173.6' j 75.70 177.4. 

1914. I 
22.8 
m. 1 
33. a 

10.0 
10.8 
3.7 

32.8 
30.7 
36.9 

EOLhR BADMTION. 

(Scale divisions.) 

1 3 6  7.8 6.0 4.7 
1119 I 7.6 I 4.9 I 3.0 
Z3.7 16.7 13.0 9.0 

SKY RADIATION. 

8 4 7.1 6.3 5.3 
817 I 7.1 I 6.1 I 5.1 
3.6 3.3 3.2 3.0 

2.9 
2.0 
7.5 

5.2 
4.6 
2.8 

8.1 
6.6 

10.8 

2. s 
1.6 
6.3 

5.0 
4.0 
2.6 

7.6 
6.6 s o  - 



JUNE, 1914. MONTHLY W E A T m R  REVIEW. 311 

The decrease in direct solar radiation was acconipa- 
nied by an increase in diffuse sky radiation, as is shown 
b the Callendar pyrheliometer measurements given in 
d b l e  2. May 20 and 30 were snioky days, and Julie 30 
was an unusually clear day. There nlere pyra.ctically no 
clouds on these three days before noon. he nieasure- 
menta were obtained as described ancl illustrated on pages 
139 and 140 of the current volume of this Review. 
.. The Callendar records indicate that from sunrise to 
noon on June 30 tl!e sky radiation was 12 per cent of the 
total radiation, while on !lay 30 and 3G it was 33 per cent 
and 36 per cent, respectively. 

The skylight polarization, measured a t  a point 90° 
from the sun and in the same vertical circle, with the sun 
at zenith distance GOo, was 31 per cent on hlay 20, 26 per 
cent on Ma 2G, and 63 per cent on June 30. 

It is no oubt due to the h groscopic character of tlie 
particles coi;st.+uting the smo e that it? depleting effect 
on solar radiation was more marked durliig the nlorning, 
when the air teniperature was low, than dunng the 
afternoon, when the air was warmer. 

PEOTOME~RIC XEASURES OF THE ZODIACAL LIGHT. 

1 B 

* , . ,! , p f"% ($ 
_... " 

By MAXWELL HALL. 
[Dated Jamaica, W. I., June 5,1914.1 

it was 
stated that a few observations hucl been iiiacle of the 
intensity of the light at  clifferent clist,anccs froiii the sun, 
as compared with the light of the sky at the sanic zenit.11 
distance a t  places as free from stars as possith; more 
observations of thls character were made t,liis gcnr 
between February 19 ant1 April 38, 1514, wlicm the 
appearance of the young iiiooii in the west and the com- 
mencement of the "May rniris ' I  p t  uii end to t,lie serirs 
which included both the clcnrcst iiiglit,s and t.ho great.est 
brilliancy of the eastern brmch of the zodiacal light, as 
seen in the evening in the west. 

The recluct,ion of the obaervnt,iolis \vas comniencecl 
about the beginning of April, and although the iiieasures 
forniing any set were a.s n rule NS uniform as. could I>o 
expected, vet the resulting illuiiiiiintloiis were cllscortlati1t. 
However, by oing through the original ohservntions care- 

been made, ancl %y giving weights to all the remaining 
sets, results were obtained sufiiciently good to compare 
with theory. 

The instrument used was a dark-glass wed c about 43 

tube was, of course, blackciiecl inside, wit.h a. cliaphrugm 
near the wedge encl so that the fielcl in looking through 
the other end was as much as 6" in dinmeter; this reduced 
the light of the sky a t  night t.0 a circular pnt.ch a 
no larger than the full iiioon near t.he zenit,li. ' ! I%~~~$ 
edge of the tube conipletcly enclosed the eye, thereby 
cuttin off all side light, and the wedge could be cnsily 
move c f  by hancl; light was required to read on n scnle 
the position of the wedge which gave cstinction of the 
circular patch, and repeated readings wqre !i.lt!niately 
taken of the zodiacal light. at  a ccrt.am point 111 $3 nsis,  
and of the light of t,he sky about the same nltltutle as 
free from the brighter staiv ns possible. 

1. In a former art,icle on the zodiacal light 

fully, by stri a -ins out two sets which should not have 

inches in leii t b  stt,n.clietl to t.he encl of a sniu fl brass tabe 
about 34 inc 7 ies in length ant1 nn inch in tliaiiietcr; t,lie 

- 
1 Bulletin, Mount Weather Obsen-atory, Washington, 1914,6, pt. 3, p. 8. 

Let m and m' be the magnitude of two stars at the 
sume zenith distance, so that their reduction to the 
zenith is the same; let Z and Z' be their li lit, and r and r' 

Z 
ill' - m  = c(r - r.') = 2.5 log - Z' 

where c is constant for the particular instrument used. 

their extinction readings on the wedge p % otometer; then 

mus 
7 

and by observiitions niatle of several pairs of stais it 
\vas fount1 that O.dc= 0.1s. 

Let So be the light of the sky at 30" or more above 
Ihe horizon on n i l  :ivora,oe fine clark starlight night and 
ru its estinction rcding; let S be the light at any time 
:tiid T,, its resiling; tlirn 

We shall take 8, as unity and n;eawre all such light 
i n  tcriiis of So. The corresponding value of ro was taken 
to ?)e 5.7. 

Let L be the i1luI;iination at nny point in the central 
nsis of the zoclincnl light, reduced to the zenith, ancl let 
Z$ be the reducing factor; so that - is the apparent 

light :tt the point in question and - +S is the whole 
illuminntion of the ficltl of view. 

L 
R 
L 
R 

We thus get 

where T is the estinction rending of the zodiacal light. 
This iiiay be written 

L z i n c 1  we thus get xs, or iV, ti known quantity. Icinally, 

log L=lcig ~V+log R+log S . -  . . . (1 1 
For log R, Scitlel's tilblt. of the extinction of light 

by the ntniosphcre2 iiicreasccl by Q is used; this gives 
the nuqiitucles of stnrs dowii to 3 O  or 4" above the 
Iiorizon to the nearest tenth (if a ningn.itude (usin 
t,lie Revived Hatrvartl Photometry) by n high1 refine 
inethotl ncloptecl at Kc!npshot, so that it is a E solutely 
correct for tho present rough measurenients, and, of 
Mwrsc, log s = 0.1 s (re - 6.7). 

The observntiuns nnd their reductions will be found 
:it the end of this articlc as foriiietl into groups at Jiffer- 
cnt angulnr distnncos from the sun. The following are 
thc general results: 

% 

LIght. Distance from sun. 
a L. 
3 5 O  ...__.._.___.._. 7.3 *0.7 
50° __.....______.._ 2.4 +0.3 
- - 0  10 ....______...._. l . l I o . l  

l U O O _ _ . _ _ . _ _ _ _ _ _ _ _ . _  0.71&0.:! 
155O __.._._____._... 0.25*0.03 
lSOo ._____.___....__ 0.43*0.05 

It is, however, important that we should obtain L 
nlcing a line of sight :is i i c x  tlic sun AS possible, ancl the 

2 Phil. tnns., London, 1S73. Seidel's table elllarged is glven as Table 5 at the end 
of this article. 


